Abstract of Korean Patent Publication 



Treuisxnitter/ receiver appartus with reduced insertion loss comprising a single 
switching means and a plurality of antenna duplexers each duplexer having a 
different frequency band 

(11) Application Publication Number: 1996-0039682 (1996. 11. 25) 
(21) Application Number: 10-1996-0011748 (1996. 04. 18) 
(57) Abstract: 

A transmitter/receiver apparatus employed with advantage in a radio communication system 
for radio transmission and reception of frequency division multiplexed or time-division 
multiplexed signals of the frequency division duplex system on switching between plural 
antennas includes a plurality of antennas for radio transmission/reception of the reception 
and transmission signals, a switch for switching between the antennas, a plurality of antenn 
a duplexers connected to the antennas via the switch and having respective different frequency 
bands, a transmission unit connected to the antenna duplexers, a reception unit connected to 
the antenna duplexers and a control unit for controlling the switch, transmission unit and 
the reception unit. The control unit controls the switch so that an optional one of the antennas 
will be connected to the antenna duplexers of the frequency band corresponding to the 
frequency used in radio communication solely by the switching. The control unit controls 
the reception unit during reception for receiving reception signals via the antenna 
duplexers from the optional antenna, while controlling the transmission unit during 
transmission for transmitting transmission signals of the frequency used for radio 
transmission via the antenna duplexers from the optional antenna. 
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f-ti-g-^s c-i^sife 27iifii ^j^-^si- ;^32.<»fl EA]^ jg-Aja] ij ;<i)2 <&^^■ ^4 

100 : 'I^T^'l! ^^1 

110 : ifl^<a:^m- 

lib : 

116 : ^# SIS 

117 : m Si\S. 
120 : ^^1^ "flB^i 

130 : m ^^ll^^^t^'^i 

131, 136 : 'r-tl ^ej 

132. 137 : '^^ ^e) 

135 : ^2 ^El^^-M 

140 ■.■^^7] . 

150 : ^^1 

160 : -^^71 

170: 

180 : la-^ ^o] =3-^1 

^ T^3|-'r S:^ <*]^^€ -'•li^ (frequency division duplex system)^! ^s'H' ^^1^^^ -Si £fe ''•1 

^ ^^Ai7l6|i 5tioiAi, ifl;^(built-in) °vt^4s^ s]^ £fe 2m ?>^4^ ^ 

«ll ^.^Aio] ^tgjg o.s*<|. ^^^-tl ^^7} o^^^ cj-ojiHAiEi ?^7ll ^4. «1S ?l«fl. 'S^'^'i! '8-:»lsl -^-i! ^¥ 

4|lJEoil ^-^^ ^^^1(300)fe '?Viim-(310). 'a-;^K315). ^ -L>^4(310)>4 5]^ 

ov^v). ia-;^K315H E^lsl^l ^-Sr ^:^^«>^ ^^^^1(320)1- S.^^^. ^^'tl 

300)fe sl-¥- *J:«11M- 'a^K315)^ ^^n^ ^^1- ^ #«>7l m ^^1+ ^# ^S(316). ^ ^7] 
<a^ 0VE11V+ ^s(316)sl ^# 7la«H i^*l(320)l- ^^^^1 ^S.(317)» 

4 ^^-a :})-i<i(3oo)fe -i-^ ^-i- ^^-ii ^^i(3oo)i 'a^«i-7i m'^^ ^^K370). ^ >a-7i ^*i(370) 

ofl's|«fl <a^€ -S->9-g- 4^-41 -aiS ««:-^l?l7l '^^7l(360)« ^tb. 4^*r^ ^^1(300)^ ii^1*l(320 

)S^Elfil ^-i! -HSLoflAi ^>tl7](360)S^e|al ^ilS:* l-2l«B^7) rgr<a <im^ ^E]#^Ai(330). i^l 
A1(320)S.^E151 -^-tl -tlS:!- #^ ««•«^7l flt!- ^^7K34)€ 2E«-*iih. ❖'^^-i! ^*l(300)fe ^ 

3). ^.tl7l(340)sl t-^ -tiail- t'^S>7l ^t!- ^*1(350)4, 'r'a7K340) ^ *-il7l(360)# m^7] 
;^l«H7l(380)« S.^^r^. ^^M- tEl^^AiCSSO)^ €^(331) ^ ^-i! «e1(332)S ^7] 

4.^^ ^^1(300)^ S]^ ^5:1: ^-^ £fe ^^l-o] 

■^^i] , , 

EAlsl^l ti-S: 9in^7} Si\^ °Vb1]4 'a:^K315)i ^^S)^. -S^-?- ?>^M- ^# S^S(316)^ ^l-f- 
Bim7l- SI-?, ^;^K315)oI| ^^slSife-^ll- ^. °1 ^-f -^l^ "a-^Il^ ^S(316) 

tl-^47> si-?- ^I-Eliq- ^;^K315H ^-8: ^^^^1^1 4^ 3^S.(317)fe 91^^ 

^S(316)2l ^# -tl^LS^El ;«llo1 >i^sl(320H 'S'-il^-n. :i^l^l(320)fe m ^^.(3 

17)s.^Els] 40] Ai3:6ii sisfl ia-;^K315)^ ia;^K322)S -asSJacI-. ^ €4. 'S''il7l(360)i slifl 

«ij ^^^x^ <J]:6ll»-l-7}- Sl^f o>Ellu|- ia:;^K315H ^^^^1 ^-f , ^^^^^1 4^] 3^5.(317)^ s]^ 9^ 
^7} 'S^OIS)"^ ^^"flAi?*)^. <q-^ ;a* S|S.(316)5l aIsis.:^^] -{f 

H€ ^^l-H >i^Al(320)S. -S^^tl-cl-. iii^l^l(320)fe ii^^l 3lS.(317)S-^eiSl ^.flol ^soj ifl;}}- oj- 

E||M-(310)^ ia::^K321)S. ^^€4. a ^i^. ❖'tl7l(360)«fl m ^"H^l ^-il -ilife '*A>St|.. 
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-^^-tl -4!^:^ ifl^ ^^M-(310)^ sl«fl ^^Ja4. 

-^7] ^1^^ s)^ «>^i+ £fe ifl^ S]:«im-(310)fe it^)si(320H s]^ -{d^SlJi. ?l:^H-<fl ^1 

-f-al- *°v>. ^^^^ s]«fl ?V^m°fl s^tsfl 'A^^^m30n s) 

«1| ^^fe ^Ell-^Ai(330)ofl 21«I1 ^-4171 (340)011^ ^#^1=1-. ^<il7l(340)fe. ig-^ ^l*l7l(3 

80)^ s]^ ^1<H «H^i, tHM- ^El^^-^-IOSOS^Els^ f^:^^ 5J t-^ ^:S;1(350) 

-f^h^?]-, -f-ol <a^ ^:*1(370)'^ "^^€4. "a^^ -f-g: 4^-tl7l(360)i *^7l(360) 

fe. ia-«- >il<H 71(380)5] ;<1H ^H'^i. ^^^fe -S-^ -i-* ^s. 5 ^sq-^ €«-*M. m ^l^^^ofl^i *lieis|fe 
^sHr» 7Mfe -tlSll- l-^Al7]ai, n ^SL§t 9in^- ^E]l-a|Ai(330)<fl ^^^ti).. .|^^7](360)i'H ^ 
'S^'il ?l-tim ^E)#^Al(330)oll :i^^l(320)<Hl^ ^^€4. =i^*K320)fe -y-^^ 

'^^^ ^^1(300)S1 4^^^ ^^''r $Xo]^. -f-^^ ^^1 Fl s ^^1 Fh r m ^^'T^y} 

«-^s]cH. ^12H<^D HAljg ^it^fe Fl s Fh s 'i^-il Fl R S.4 

Ej Fh R 7WS1 'S^l- 7}^t^. ^, Fl s Fh s ^^]^ 5J Fl R S^El Fh r ^^Ms) ^sH^ 

7V c] aTll -idei=I«H. ^'•is] tb^CFh s S-^El Fl r )* #711 € 4. 

•^l-l- l-ol, -S-^t!" 4^'r^7](300)7> D]^ vfloljA^ ^ig-^ TACS(Total Access Communication System) Efe 

PCS(Personal Communication System)Sl -i-f-sl-Hl o]-%-^^ ^-f. ^H]#^Ai(330)oflAl ^^^5)^ 

•g-'a--8: 'S^-a ^El(332) ^ '^^ ^^(33m -S^-a ^=Hr ^^lOPl s ^^1 Fh s ) ^ ^-a ^^-tCFI r ifl:^ Fh 
R)^^^^7^^o]. ^'^^2.S. ^^VS^ #c1(shoulder) ^^o] ^^^4. 

-^^t!- 4''=r^7l(300)7>TACS Al^^a^ -tl-e^oH o.S. 0.7dB ^'^ ^-^(ins 

ertion loss)^ ^ii^^1(320)7> 4^^-a7l(300) ^flSj^cf. 2.5dB ^£.5] '^<a ^fe °l:Bim ^El#^ 

^(330) S 4.0dBSl ^-a-i- 5tfe ^H)l-^Ai(330)7l- 4^^^ ^ "'^-a^ 'il'-Hl ^H«i€4. 4^ 

-a7i(360)s^e] ifl^s- *f^i4(3io) £fe ^^iiM- ia-j«K3i5)7>;^isi -a-'S ^-a-a: ^3i|. ^t)-. 

2.5dB + 0.7dB = 3.2dB 

^^7l(340)«H] tflt!- ifl^ '?>Bim(310) tV^ll^ ia::^K315)S.-?-EiSl ^^^71(340)7^3] -^-^a * 

0.7dB + 4.0dB = 4.7dB 

^^M- 'aEl#^/H(330)fil -S-<a ^'g'*! ^iS|7l ^«ll>>ife «J:«04 ^E)#^A-1(330)S| 37l7> ^7mn ^3., oV^i+ 
igEl§a|Ai(330)Sl 3711- ^^^]f]7] oi-^ul. ^Bl#aiA-l(330)a1 -tSJ ^^^1 f'?}*}?!] ^gx:^. ^^i, -?> 

'aE]#^Ai(330)si -a-<a ^-a-^i ^j-^eva t>^iiq- ^E]^aiA-i(330)si h717> ^a-^si^, 4^^^71(300)31 ±ai 
^^o] f'7>s>ui, ai:l>31 la-^ ^ -a-'a si^v «:^oi ^^«M. ^-a ^j-£7> ^^^v^. 

■f-a-S-^ ^4^^ol 'S-'^m 271131 f-a Ai^i^«ill ^nai^ 4^^Ai ;8.AH giol^i. ol-8-€ ^ 
«-g- fl^ itfl^l IS <»1-8-« ?>^M-31 fl^ ^A7> $371 i»llS-<fl. msi^^^s. 'l^'r^ ^^isl 

^<g^^^ •f'7>t!-i=l-. 

:3.^B.s.. ^ ^^s] 3.7] ^ ^Hl m^] ?}-db5lci2l-E, ^J-Hi- ;^«1-Alf];^l ol#4^ 

Ai^^ofl jticH^sl ^aH^ i:}f'^ £fe Ai-t^o)|/,i ^^^^-aoi -s^-a ^^1* =^ 

■g- oi^^aa >a3: ^ -f-^ *<^'a«^fe ^'^^a ^^m, ^-a ^as: ^ ^^a 

-asisi -f-a 'S^'^^^* fl^ 4^31 ?i-6im; ^.nim-* ?>3i i^^-ir flt> ^^^^ «?'^; ^i^^ *«ii ^dm^^ 

Zl-Zl- >S-«1?.> ^^-i- 7Mfe.4^3l ^VEim ^El#a)Ai ^1^:; oJ-^H^ lEl#a|A-l ^^ol) ^^^g <|.>a 

tveim -iBii-e?^ ^ia-oii 5j ifl^ 4^<a ^ '^'a ^^^a* ^H«>7i m ^ 

'a-i- i^tir'ii-. ^la-'Sr. ^7i ^tji-i-i- -a^^ ^j:isim-7>'8-7i ^^^^ -^^aroii si«ii ^<a ^^a-ni oi-g-sife ^4 
*^«^ ifl-g-s>fe ^3^^ ifl<^3i ^^x+ ^Ej#a|/ioii^ ^s.^ ^7] ^^a-i- ^Hti-c).. 5<iioi ^^^a-^. '?^'a 

'8-71 ^^n^ 'SEl^ei^i* -f-afl -8-71 -a«l€ ^V^llH-S-^El ^Sll- ^^a^l-H^ ^^1- ^H^Vt:!-. 
'rTa--&. ^^^"^^7] 'SEi^^^* :f-«ll ^71 ^ei ^ oj-Bflq-s-f El 4^^011 oi^sj^ ^4 

'^=3^ ^^1- 4^^«>£4 ^7i ^^-i- m^^. 27i\s\ oy^^. -fi-y* ^n^^o.^^, oj.^^ 
^f'^ ^^31 ^^o] ^:^£i2.s. 27flsi ^isim 4f'^ ^ia-31 ^-g ^^o] ;a-4fc^c).. n -a^ ^la^s. 

*jBim^i-;^isi >a-«a :q±^s^, -a^ -^la:3l ^^-e- ^^iJ^ai. -a^ ^ ?>«iiq- t^f':^ xji 
31 1 Hj-t^ ^i^^T^. «j:«iiq-s^Ei •^^'a-^^^ -a-'a ^^o] ^^^^s^. ^-a 7ii<dsiui ^^isi 371 

^ ^«i ^^-a: 

^-a 5J 4''a -asife ^1 i=i-f^^€ ^:§:«ib.s.. ^s:7> ai ^f'j^ofl 3i«a ^>a 4^t'a€ '^ sx 

4. 

^-a ^^-a: -^--a ^^-n 3i«ii -^--a^ 'as:3i y^s.^ mm ■^^■i- 7>^i:i-. m ^^a-a- ^'9 

-i- ifl^ ^^31 il^fl^ ^ '^^<^ 31^ ^^o] Al cff^^Sl ^ Al^V 't*^^}: «-^*l-7ll ?b4. 
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■g- ^^gofl 4€- 'l^'r'il ^^H Si<H>^1. ^EHq-fe ^€ ^s. -^^s. ^^F^ S-^t -^l^^^ ^ -t!^# 

oi-g-sjfe ^^H^ofl tii-g-«?hfe cfl^-i- 7Mfe oveim ^la: f'si ^vH-si- -i^^ ^r^ar-s-. 
;<fl<H ^^ofl fil «F<»fl'H, -f-a ^'r'a'fl ^BHrsi -S'-s -a3:# ^«im- 

eimS-^El ^-fi ^la-i s]^ °> 

^ ^^-i: 'S^'r'il^fl ^JH'i cfl^sl-fe ^jq^ tfl^sl «?>«im- 'SEl^^Aioi] ^^5)711 tbcf. ^1<H 

^^-^fe ^-a 'i^'r^i'fl <?>*im -a^i^ ?>^^-s.-?- 

^^'fl 'S"7'^l Siol'^i. 271] <(tn^ ^ si-^ "U-^H-om. 

^ ^tgofl n|.^ ^X]<iJi Xl<H'^i. ''r'tl ^ -ilSL^-a: '^l 4^^€ -tl:Si<»li^. 

atb. ^^1^ Sa<H>H. •riarSl -f-a ^«fl 

^vti-. .^ig.^, ^lasl ^^^^^ '^^<^ ^jgo] A] tj-f-^si ifl Alt!- -fr^^tv S-^«>£-^ 

^^-a ^^i(ioo)«>m. 

^^-il '8-5^1(100)^ ifl^ -a^im-dlO), ^^q- ^4(115) ^ oj-bHuI. S|S(116)* Xtt>4 

. SE^, ■f^'r-a ^^1(100)^ <itnM S1S(116)S1 ^# -ilSll- ^^l-^ S\mi7)s\- 

^ y(\]<^ ^5.(117)5^ •a:£l- -^^l^fe i^^l ^11 120)1- a^, -^'^-il ^:^1(100)^ °J-5im 

^Ell-^AidSO), ^12 ^tEllH- ^E]#<a|A](i35). 'r^7l(l40) ^ '§^'4171(160)^ S^tt^. at!:, '^'r^ ^^KlOOfe 

^-4171(140), *-4i7i(i60) ^ a?s(ii7)i- ;<ii<H«i-7i ^o] ^«i(i8o), %^ ^mso) m 

^^1(170)1- i^t!-4. 

i^^l nI|E^ii:(l20)fe 4711S1 ^^(121 vfl^l 124)^ 7>;^H. xfl^ -JjrEll^dlO). ^^U ?1:«II4 ^eH-^'^1(130) ^ 
2 ^E]-t^>H(130)«ll ^* ^S(116)* ^Jf- ^^mi5)<^ 

S4 

^11 t>«lI4^El#^/ia30)fe^is^l*l 'flS«^^i(120H ^r-U ^^(131) 5J ^^^] 'l)S«^iii(120)4 ^ 

El(131)°l| 'f-a «Ei(132)S T'-y^c)-. 'r^a «Ei(131)4 -J'^ «El(132)fe zl-z^ '^'a7l(140) 55 'l'^7](160 

^12 "?]:«im- ^E]€^Al(i35)fe p1lBeli(120H €^1(136) ^ 1^11^^^(120)4=1^^ € 

E)(136)<^ ^-a ^El(137)S. ^^€4. ■x^ ^4(136)4 €4(137)^ 'r^7l(140) ^ 'J''a7](160)'>l| 

44 ^^«4. 

^'a7i(i40) ^ 'S^^7](i60)fe.#^ ^^1 ^ -a^ ^*i(i70)^ 44 ^^€4. 

271)51 <?]:eO^ ^4#^Ai, ^ ;»lll '?}-Ell4 ^Hll-sljAidso) ^ >ll2 "?>¥114 ^^1^^^^(135)51 ^4*^ tfl^o] ^ 
'S«4. ^^l(110)i Sl^V ^^ol] ol.§.£l^ ^3^^ ^s(\ Fi g iflxl Fh R oflA-l, ^4^fe Fl s ^^1 Fh 

s SI ^ji^ ^^1- 7>4'=^. ^-a ^4^fe Fl R vli4 Fh R si ^4* 7>^tJ-. Fl s ^4 Fh s 

27114 ^"Q^ ^ Fl s ^^14 Fc s 4 Fc s ^4 Fh s S ^H^M, ^-a ^4^ ^4 Fl r xfl4 Fh r 27114 
^<Q^ ^ Fl R tflx] Fc R 4 Fc R vfl4 Fh R S. «-t44. 

^11 ^^14 ^El#^A-l(i30)^A-1, lBl(l32)fil ■g-'a- ^^-S- Fl s ^4 Fc s ^ ^4^ 7l-;^H. 

^4(131)51 cfl^-a-Fl R ifl^l Fc R si ^sl-'r "fl^-i- 7>44. >il2 ^jBflq- lElt^4(135) 

^4. *-a €4(137)4 ^4^ ^'3- ^n-^ Fc s ^^1 Fh s si ^4^ 7>4ai. €Bi(i3i)sl ^ 
^ tfl^^ Fc s ^4 Fh R 4 ^4^ -S-'a- 'fl^-i- 7>44. ^1 ^1:^4 ^4*^4(130) £fe >112 ^Elt^4(135)fe 

. 'T^^a *4f-?>«^fe -r-a -asii- ^'a4(340)i i-^4^. -s^-a ^4^?>'*iife -S'-a -as:* ^44 i'iiH^iii(i20)oii 

^^tV4. 

-S-^t!- ^4(100)fe. tfl^ ^^14(110) £fe (S^l^^l^l ^-g:) Sl-f- -?1:E1141- ib^^«>al. -f-^ofl ol^slfe ^ 

4^oil 42^44 41 t>^4 ^4#^4(130)4 42 ^44 ^e1#^a1(135)1. d^^^^3.S.i^ ^'r-^^ 'r^tl-4. 
*>1 4 € ii:4 ^ ^4«1 «1 €^44. 

^4. 4^ ?>44 3]s(ii6)fe H4i^^l ^-B: 4^ ^447> 4^ ?>44 ia:4(ll5)<Hl ^^^qsife;*] 

1- ^«'t^4. 4-1-4^ ^^^1 4<»1 3is.(ii7)s '|^^44. 

^14 ^4(180)^ ol-§-£|fe ^4^# 7}4fe 4<H -tls^ i^^l 4s.(ii7)s "|^^t!-4. 

iix44 44 4S(117)fe 4^ ?>6114 ^t- S^S(116)S-?-e1s1 ^# ^ij: ^ ig.^ :^]o] ^^1(180)S^E| >ii 
4 'a&s^4 stJfl^ 5<II4 -ai* '3^4'^, =^4^ '^I'H -a^^ ^^4*1 4ssi>h(i20)s. 'S^^tV4. 

£444 ^-e- 4^ ^1:447]- 4-?- '?>^4 ia:4(ll5)i ^ ^11 ^44 lEll-^'^i(l30)si 

cliq ifloflAl Jf-Al<»] ^^^t: ^-f . :^:4^1 4<H ^S.(117)fe iii4^1 ''11^^^(120)4 ^^(122)^ 4ill-^]5'l 

44 -ai* 'fl'^«-4. *i:44 'fls^iii(l20)ol| *#4fe ii4^ 44 44. 4^ ^^4 ^4 



-4- 



mmmm 10-0394931 

(ii5)te ^mnMi2o)^ m 'SHi^^Aidawsi- ^^m. sis.(ii7)^. 
^^51 ^:^} &^^7] ^m. ^^(122)01 sjiflsife m^^n ^^(i23)-i- m 

4. ts^oUAi ^-iioi ^igsife ;f -f. ^^^<1 ^s.(2i7)fe. ^^^1 niis^di(i20)fil ^^(124)^ 

^ ^o] ^15:1- mit^. ^]^^^^^ '^ll'H 'tl3:7>iiriH*l »1|H^^(120H Ml^ °J:Bll^^■(llO)fi^ 

^^sl la^]- ^jaligi* ;a^«>7l ^sflAi, ^^(121H f-^l^H ^^(124)^ ^^^^ 4°] -tl 

HAlslxl Sl^ °J:6im-7> ^l«im- ^4(115)«^ ^^^1^1 af^. ^Ell-^Ai(i35)Sl ^3^^ 

ifl^^s f-iioi -^-^ssife ^«>i sis(ii7)fe itfl^i nBnMi2o)^ ^^(123)^ 

51 ^;^> ^j^ii'aii^ m. ^^(123)01 ^^(122)^ nm^]^ 40] ^s.^ 

^^^1 Diis^>i(i2o)fe. ^sdnH-M '^^'^ 7i2.«M. 4711^ ^^(121 ifl^i 12 

❖•r-t! ^^1(100) iflofl^i^ ■^'T^^ ^^''l 'S-'^H^VtA 'i'^^i^. , , 

^i^i(ioo)i si^K^-ti -g-^J -f-"! ^*i(i70)i- -s^-ti ^^^KiooH -a^ 

(170H sl*fl <a^S -§■'3^*^71 d60H ^^€4. ^ , , , 

la-^ ;<ll<H7l(180)fe f-i!<fl -il-g-Slfe ^^'rl- >IH ❖^7l(160)i 

^^71(160)^. ^« ;*lH7ld80)S^El^ 7l^«>«^. ^^l(170)S.^e|sl -g-^^ l^^^ 

i^Ai Til)Hg^^(i20)fe ^^1^ ^^^4. 45f>«-i. RF ^^^S:^ ^^1^*1 "11^^^(120)^ m 

tVEll4 ^;^V(ii5H <LV^4(£^l5l^l «>4l- ^^1*^ ^^a^H *1-8-5]t 

'^mm ^J:^4 ^Ei#^Aid30)4 ;^2 ^^^nm35) f «>4* ^«iS!-4. 4e^^i. "flHs^iCl 

20)3| -a^^ ^x>^4<fl ^-tl^ 4^-41 ^^1*1 "BH^^i^dZO)'^ >ae!€ ^>^4 ^El^^AloU :^ 

o] xtll mmso)^ f-tli ^3:* 4^AJ^4. 44^i. «^-^7l(i40)^. ^« 

%n ^*i(i50H m -s-^^sAi #^€4. , , ^ w M 

^ -gAHoH^lfe 27l)Sl 'SElS^Ai. ^ ^11 -SHl^^A-ldSO) ^ 42 ^^»4 ^El*^Aia35)7> Jin* 

£ 4^11 ^"'l. ^1 ^El#eiAi(i30)fe Fl s Fh s ^ ^-il "S^* ^ 

J^'^'t ^Aj-i- ^2 ^6114 ^El^^Ai(i35)fe Fl R ifl^l Fh R 2^ "S^* ?lHl«>fe ^4 

2^5 S.^^ Z>^4 4B^Aj. £ 40II £ 5011 £Al^ o].«D4 -iEl^^AidSO)* oi^*> 

^^^Ife ^4^ ^^"11 f-4 ^^o] #a #4 4^0] ci «ttv^ ^ sa4. ^«fl 'S'^-tl7l ^ 
-a-l] a7i7> ^j-4i€4. 

4^4^-4! ^^ldOO)7>TACS ^^^^ «l-§-^fe ^-f. 4^^^ ^moo)^ ^41^] T.llB^ii(120)fe l.OdB 

^£4 ^-a-i- ?^fe4. ?>^4 ^Hi#e]Ai(i3o) ^ ^12 oj^im 'SEi^^Ai (135)4 ^'Si 'fl*H. -s^ 

-4171 ^ ^^-4171 >8-'fl>H4 ■t'a ^-Sr ^-tt!- €^>^ oi*n z^-zi- i.5dB ^ 2.5dB 'SSS ^-4l7l( 

160)S^Bl ifl^ ?}.^4(110) £fe 4^ ^^4 ia:^Kll5)44^ -a-'S ^^-S: 1.5dB + l.OdB = 2.5dBolal, 
m ^VeI14(110) SEfe ^«I14 'a-4(115)S-¥-el ^-4171(140)4^1^ ^-a-a- l.OdB + 2.5dB = 3.5dB 

olcJ- 

5. H '1^-41 ^5^1(300)ol|AiiS^ f'ell4 4^^-41 *l-8-4fe ^^--fl^i^ -a--?! ^-S^ Xl'H'^. *'4l7l 
(360)S^Bl tfl;9- ov^4(310) £fe 4^ '?>e«4 ^4(315)4421 ^'^ ^'^^ 3.2dBoljl, ^ lVtl|4(310) 

44 'L>^4 ^4(315)S4El ^^71(340)4^131 -a-'a 4.7dBol4. ^ ^ ^ ^ 

■& «-^oll^2l -^-a ^-^4 f'Sfl ^:*H44 -a-'a ^-^-i- «lja«ila.^, -g- ^'iSl 4^'r'4l '9-4(l00)l- ol-8-*l-b ^-f 

01144 -a-'a ^-aoi 4^^^ ^^i(3oo)« oi-8-4fe ^-^-01143^4 ^4. , , 

ol4 ^-4171(160)^44 m Ov>«il4(100) £fe oj-tim 13:4(115)4^14 ^-a ^^^l ?J4.slHS. 
4-4171(160)4 ^^ ^%^] 5114. ^. rtal €^4 4-8- 4?1<^1 f 4« ^ ^^7l(i60). 

5«lll oJ-«fl4 ^Hii-^4(130) ^ ;*112 oj^iiM- 'aEll-^4(l35)oII42l ^<iol ^di^ ^ 544. ?l-Eim(iio) 
afe 44 ^Bll4 13:4(115)^4^ '^^7l (140)4^121 ^ Xl^^-S. '^-4l ^£4 ^€ ^ 

Sa4 a* ^'?^-4l ^4(300)# ol-8-«>fe «1<3|. ^1 *^t^4 ^El#^4(130) ?J '<(|2 tVslI4 ^e1#^a1(135) 
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■& «^<^S1 ^^-a ^Slfe, E son S-^m «>S1- ^<»1. cf^lBl'^lEl 7^1^ FDD Ali^ £fe TDMM 

^8-^1(100)31 tfl-s- -fi-A]-«f|-7ii •¥■€•#■8: ^"ytv s.^]^^,=i'^ m -^H^ 

=8-5^](200)fe ^1 vfl^ ^Eliq-(210). ;<112 vfl^ oV«liq-(215) ^ ^t^:*! ^o] SlS(217)« a^t>c}. ^tb, 
-tl ^^l(200)fe, ^^^] a^S(217)S^E]Sl :^]o\ ^^7} ^^^^ ^i^^] i'I|SSl=i(220). 91^^ 
Ai(130), ^12 <im^ %^W^^^(.l35), 'r'il7l(240) ^ «l^^7l(160)« S.^^r^. •^'r^ ^*l(200)fe 4''i!7l(160)il- 

;<0»1 ^S.(217)« ^^^7] ^Itb ^H7l(280). •t^ ^^1(150) ^ "9^ ^*1(170)« c] ittbi^. 

DllB'^rt(220)fe 47||£1 ^^3(221 ifl^^l 224)-ir Ml^ ?>?l|^+(215), ^E|#^<*1(130 

'^•r'il ^^I200)fe oVEflfil ^^-i- 'r^t!-^. 

•^-a. ^*l(280)fe ■^-tl 7] (240)31 j^S.S.^E]3l ^3fs}- f-^oll ol^Sjfe f'JH"* :^<H -a 

^sf{pi\ ^6] ^S(217)fe >f|ol7K280)S.^Els1 :^]o] ^S.^^-^ ^-¥1^ ^fl-H "-M^SL, a ct^^ 

;<fl«H -415:# >r^1j^l n11s^^ii(220)'>l| ^-iltb^. ^^^1 ^S(217)fe. :i^^l i'1)S.^i:(220)iAi£] ;h^|:?lol T 
DM31 ^d^]^ ^^'i'*! Ir'S^I-Til «>fe El-olxgoflAi. ^-^j^ -ax* i^l^l PllS^i(220)i 't^-ti^tih. 

o]S. <Qn. A]^ <=^Al Al^> ^40] ^«fl;^l^ ^ol «<}-;^mT:1-. 

;<il2 ifl^ ?>^H-(215)7> 71 (289)5.^^1 si ;*llol ^Jiofl sl«(l ^^S] ji. °>b|)i-1- ^El§^Ai(i30)3] ^4 

^ vfloflAl Jf-^ol ^tgsife , =ifl^l ;^lol7l(217)fe i^^l nl)Se1i(220)3l ^^-i: 3^^Al?lfe i:^^ xfl 
•si -tl&l- ^^SAl^4. 01 i,^^ 40] AiJll- ifl^l ''11H^^(220)°11 ^#S^fe ^ofl 3l«jl. ;*(|2 ifl^ 'a;6ll4(215)fe 
^^^] "l|H^>=(220)«- ^11 ^V^M- lEH-a|Al(l30)o|l ^^^q-. ^ifl*! ^S(217)fe. 
31 -gsl^i^* JL^>7l ^1^, ^^(222)01 ?J4 ^-^H ^^(223)* J^ifl^lflfe ii^l^ XHo) ^if. 

;^2 tfl^S- <»V^x+(215)7l- ^^sl3l, n]2 'ael^^Al (135)31 ^<^■^^ ^^o] ^-f . =t^^1, 

;*llol7](217)^ i^^l pl|H^i?^(220)3l ^^(224)* s^iflAl^lfe di^H^ >IH ^-S^l^ ^ 5^4. ols]^ 

^ ;<IH i^^l BllH^i(220)<fl ^#«>fe 31«I1, ;«I12 ID'S- ^^4(210)^ «i*lAl '*I|«^iii(220)* 

^12 <?l-EllH-^El#^A-l(i35)ofl ^^^4. ^^1^1 ^S.(217)fe, 7B»9-Ja ^^31 ^4 -a^^^t a^7l 

^^(224)ol n^^^ ^4 ^'^H ^^(221)^ 3^^Al?lfe ;^lol a1s:» ^'SaI^ ^ 

:^1 tfl^S- o>Bfl^(210)7l- Ai^slJi. ;^11 igEl^aiAi (130)21 ^3^^ xflollAi f-Alol -=^^51^ , i^l^l 

;»iH7K217)^ ^ii^l^l DllS^i(220)3l ^^(221)* 3^=SflAl7lfe ;<lIol -tl^# a^^^^c}.. olelthii:^^ 

^SL7} i^l^1 p1)H^^::(220)ofl m ^fl^ ^^H-(210)fe i!ifl*l «m«1i5i(220)l- ^ ^ 

Ei#^Ai(i30)oii ^^€4. =^^^^1 ^s.(2i7)fe ^^31 la-j^v ^si^i* iL^«i-7i m^, ^^(2 

24)ol J^sflslfe ^4 ;a;S(221)* 3^3flAl?lfe ;*iH -tlJ:* l-^«>fe- ^"l 7>^«1-t:1-. 

Jfll vfl^ ^*im(2 10)71- -a^liSlji, ;412 'SEll-aiAi(i35)sl ifloflA^ f-^iol ^^slfe , ih^^l 

;^H7l(217)^ ii^l^^l o]lS^i(220)3l ^^(223)^ J^^^l^lfe ;*I1<>1 ^^1- '"S-atb^. ojeltb^i^l^ 

^:£7> iL^^] nl|HS^i(220)oll ^^Slfe Sl«e. vfl^ ^«lli+(210)^ ii^5;l BllSlil-ii(220)« ^2 ^ 

^M- lEll-aiAi(i35)oD ^^^4. t!-^, ;«llo1 ^s.(217)fe. 7^^^ ^^31 la-;^!- •ySl'Sl^i* li^7l ^iflAi. 

^^(223)ol s^iflslfe ^4 ^^(222)* m^]^]^ 4^ -ilail- ^^^M ^ Sa4. 

^ -SAHoflAl, v}SH- :Qo], i^^] t.t|S^i(220)fe t^^^ ^S(217)S-¥-ElSl £iSf\^ ^c] ^^oj 7]s. 

Sl-^. TDM31 ifl A]^ LflojAi 471131 ^^(221 ^fl^ 224)^ ^^1^^4. 

it^^l om^=i^(220)2l ^^ofl 3l«fl, ^'S'S ^n^<^ 31«|| -^-a^lfe -r^ -il3:7]- ^sii- 

«1A-1# f.€fl '=5^^7l(240)i^ ^^€1^. o) n. X)l°l7l(280)fe f-a^ll ol-8-^fe 7Mfe >01<H ^3:* 

^-tl 71(240)011 ^-iltb^. ^21^. 4^^7lfe ^-a- ;fiH7l(280)S.^Bl£l ;<(lol ^S:*}] 7]3,t}e^ ^e|1u|. 'gElS^Ais^ 
E131 ^a^-i- ^3Hr 55 

•1^-4171(240)3) ^Sfe oVfillM- ^ElS^A-ls^Els] -tl3:3l ^J^sJ-Ji. n ^aH- ia-« ;^'H7l(2 

SOS 'g'-tltl-cl-. «^ ;«fl«H7K280)fe. ^ss^Bi^i ^s^<i^ 7la«H. ^'tl'3-#^3i 7ll'a *l-«<flAi ;»||i ifl 
^ ^E?I4(210) £fe ^2 xfl^ ^>^M-(215)S^E121 ^3: ^<^^^o] 'r^l^l* ^^efji, ^^tb % 
^€ tl:^M-7> J?^^ 55 -t^^H^i <?d«iSl5.^ s>fe ;«il<H -ili^l- ^S'lit*-^. ^^^^1 ^1<H 'ilS:(217)fe ^ 

icJ-^ :*lH7l(280)oi| 31^ ^A^^ >ti3:oj| 7laeH >1H -til:!- >S'l§t!-'=1-. aslHS. i^^l 
om'elii(220)fe. ii^^^l 3^1«H ^S(217)S-¥-El3l ii^^ ^HoJl 7l^«^ol -y-'&t!- i^l ^ ^^-i-t^^^. 
^ -gAHoJlA-l, 271131 «?V*im ^El^^Al, ^ ;i|ll o}.t||u|. ^El#^Al(l30) ^ ^2 tl^l-^A^(135)7> ol-§-Sl 

al. ^BflM- 4<»liHAlHl 71^01 ;<11^£1H.S, •l-'tl A^¥^ clJ^ 7llAd« 'r $X^. . 

^1 -a^^H^fl'M ^"^^ '^>il7l(160)S-?-El ;^1l ifl^S- 01:611x4(210) Hfe ;«il2 vfl^ '?V^q-(215)7Wsl 

^ ov^q. tl-oHHAlEl 7l^ol ^D^Slol, m ifl;^- o].t(|u|.(2io) £fe ;«il2 ifl^ ^^vK24 
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o)s.^ns] ^-a ^^o] :^o]v\, tiv^ofl. 271)31 '^^wm<^ at^si^ i&m'^. ^4 

^^S., ^-4171(160) ^ 2711S] <=m^ 'gEj^^Aio^ ^^o] ^J-aiJ^fe ^ olJqoflH. itH] ^^O] ^iiiS>jX A].^ AltV 

01 #7>*>ul. ^^'S^o] 7ll-a£|D^, ^^131 37l7> , , ^ , ^ 

^ ^'gSl ;*)13 ^A16}|61| 4§ ^4^-^171 ^^17]- ^>»flSl -a^^t^-. , , , 

m -i^Hsl- -B-4«>7ll. *^^7l ^-a]^ FDD Aiit^sl 4fcil-8- €^ fllH-^ la^S'H 'H''tl7l ^ 

o}^^ ^^S^ ;^13£« ^^1-. , . , ^ , 

^ -gAHsi 4^-^-5171 ;9-*lfe. =9-;sH oi«i| ?]HiEife ^3^, o^^^ ^e1#^a1(i30) ^ >i]2 ^>^q- 

-SAlcfl^ -iAlcflSl 'S^'=r^7l ^:*1S1- -^A>Sl-HS. ^S]-^ -^^^4. 

^ -MAii^HiAi, ^Eii-^Ai(i30) m ■a^m 'aEi#^A-i(i35)fe -s-^itir^^^ n^^}^, 2711 

lfl«flAi^^ol^ 271121 Ali:^2l ^3^'=^ <^^-gr ?lyl^l^. 

;^l4£°fl SA]:^ H}fil- ^o], 1-^ ojslsl ^Ai Ali^oll>«,lsl if^jl^ 55 -^-Sl ^bH^7V zl-z)- Fltx 5? F2rxol 
ji ;^ll ^VBin- ^El#^Ai(i30)^ ^jslsl f-^ Ai^i^si ^4-^ ^^11- 7H«1«1^ -g-'t ^^^^ 7>;<H. 
ov^q- ^Elf-^Al(i30)fe 4# l-il Ali:^2l ^^i- ?lw1«}^ -S-^ ^^^-ir 7>^^- 

^H)1-«|A-121 ^El(132) ?J «Bl(131)2l ^3^^ -S-t tfl^-8r 4^1- Fltx ^ Flrx<^lal, ;ifl 

2 ^Bl|u|. ^E]#^A^(135)°flAisl :tBl(l37) ^ €e|(136)Sl ■l-'^ tfl^^ ^z}- F2tx « F2rx o^. 

^^17].. :|.^of| ol-g-Slfe ^4^^ $i<HAi^> -S-ol* 2:^61 Al>.^. §^ FDD ^]^i^<^ 5i 
olA-1 nl^^- ifloflA-loi 800MHz ifl^s) 1.9GHz tfl^^l PCSofl sl«fl ^S.^ ❖^-tl^Vfe €^-^5 

Ta^ofl -§"8-51^ ^T-. ol-§-^fe ^4^«fl 5li<HAl^> ^ol^V 2711S1 Ali^^ ^^-^71 ^*17> 

7>^«H, i\S.^ 371 f'7m^l ^fei:!-. , , ^ , « 

^ -gAHoiiAi, :f.^oi| oi^sife ^jH' ^ ^Bimfe. ia-« i^^i^i '"aB^siia20H m ^m^s.s.,'^^ -t-a* 

?h:t^Cl- 

4^-4171(160)^^^1 xfl^a- <?>5lli+(110) afe 4^ tV^^ ^4(115)7^21 -S^g '^^'^l ^4:I^|S-S. ^^71(160) 
SI ^^ ^ 4rHl ^^^1 Al~§- Al?}-^ f^7>«fe Eflofl «V*].c.1, ^^Aj^KlSO). >ill "Jl^im 

1^*«1^(130) ?J ^12 ^V^im ^ElS^Ai(i35) ^21 ^t^l :a-:i^T:l-. £C Ml^ ^6I]M-(110) 3£fe Sl4 
^4(il5)s^Bi ^-4171(140)444 -a-^a ^^o] ^^^S-S., ?J-£.7> 7]i-a€4. 
^"^4 ^14 ^aHou 4= ^^^7]7} -a'g€4. 

^2 -iAH4 4^7Hs, -SAHsi ^^^4 ^^Ife FDD 4^^ ^ TDM 4^^^ €4 
4 la^SAi oi^^4. ^ -^4*414 ^^1^ T^^:^ ^iSi^*")! ^4 ^-8- ^-tl-T^^7l ^4(200)4 -n-A]- 
4tf. 

42114 -M'^-^ ^iss.* ^is. ^4. 

-a4oil4 ^^-41 ^4fe. 41 "L>E)14 ^Bi#^Ai(i30) « ^2 'a:«ll4 ^4«^'*1(135)4 ^^iH^ -8-^ ifl^4, •^l 
« 01-6114 1^4(115)^ 4+ ^>6I14 55 m 9m^aiO)<^ 4«B 444fe '*I12 
^4<414 ^'T^ ^^14^°144. 

=1 oi4oiife 42 ^4<^4 -B-A1-4S.S ^-^RV -g^^-^r =64^ ^'3=14 #fe4. 

^ ^46iloii4 A^^tl- m ^4«fl4 4^7l-4s, 41 ^^M- ^4#^'H(130) ^ 42 "a:^4 ^4#^^(l35)fe 'S- 
oi^v ^3iK- ?144fe 27114 ?>44. 'fl'S- ^44(110) ia-^Kll5)*I| 4 

«. o>6i|4^ *-4!°il °l-8-4fe ^4^^-=^ 4«fl4^ 4s ^<^1^ 27114 ^4t^ 4^^ 44t>4. 

46S44 :£4€ ^4^, "ill- #^ '^44 *-tl 4^^si «s^ai ^3^ ^ ^-tl ^4^7> 44 Fltx ^ F2rx<>lai, 
4§ OJ4 f.^ 4i^4 ^-41 ^4^7> 44F2tx ^ F2rx?l ^-f . 41 ^44 ^El#^4(130)fe ^2121 l-Al 4i 

^ ?lnl^ 5^1^ ^4^ ^>a-i- 7>44. 42 <?>44 ^41-4'H(l30)fe 4€- ^^1 «-4l 

^4 ^4^ ^41- ?144fe ^4=T^ -§■'& ^'^•ir 7}^4. 

#4 41 'J1-E114 ^El#^4(130) 44 -S^^ ^4(132) ^ 'r-tl €^1(131)21 ^4^ -S-^ ^"^-^ 44 Fltx ^ Fir 
x44, 42 ■?V44 ^4*^14(135)4 ^ ^ €4(137) ^ ^-Sl €4(136)4 ^4-r -§-'& 44^ 44 F2tx ^ F2rx 
"14. ' 

^^A] ;g-j^i7V 41- §4 800MHz cfl^ -il-4 ^ 1.9GHz 444 PCS4 a|-8-4fe ^-f. ^« ^4 
7^ ^^o^i o]^s\^ ^3H^4 4«B4^ -Hs 27114 4ii:SS-a- 4««fe ^^l 7>*4'^. 4s. a47V f'7l-4fe 
^■i" 44t!-4. 

^ >a4444. f-tl^ 4-8-4^ ?J ^44fe 'a-^ ^fl^l 4^^1^(220)4 44 ^^^1^4:51. -tSJ ^^-S: ^ 
4i*4. 



-7- 



o\ 10-0394931 



f 7>«i-fe 'S^-t!7i(i6o). ^11 ^Bfli-i- ^Bi§^Ai(i30) £fe ;«ii2 ti:^^ ^±m. £t>. ^1 

1 tn^s- ?bBim(2io) £fe ;*fl2 tv^^(2i5)s^Bi '^-tl7l(24o)7Msl -a-'a ^±^s.s.. ^j£7v 7ii 

(57) ^T^Sl 
^t'* 1. 

f^sHr S-^ olf-Sl-S ^-tl -il^S: ^ •t^'i! -il^* -^-a "S^^-tl^l-fe ^^r-tl Si^l'^i. 
^7l ^ ^:i:si "^^^-i: ^1^ 4t^s1 o>Bim; 

'S-71 '?>Blii4# ^!-5l i^^^ ^t!- . , ^ 

>8-7l iii^l^ ^^-i: ^^y] 44 ^«>]t!r ifl^-i- 7Hfe l^i^^^ ^ 

>8-7i ^'-a « 'r-a 'r^-a- ^<»i«^7) ;<ii<H *^1a: 

^7) ;<||oi ^71 <?l:«im-# ■a*!^ ^^M-7>'8-7l ai«il :f.^oii ^l-S-slfe ^4^"^ fll-g- 

s].^ ^4^^ cfl^fil o>tii4 ^El^ ^7l -t^^ ^H«>:a, f-^-^'ilt -8-71 ^^H- ^ 

;*ll 1^-^ Xl«H>H. -8-71 ^-a ^ 'S^'tl -il^fe -^1 ft^ i^^^fe •S^'r'il ^^1. 
^dl-a-oj 9]ol'*^ 

^7] ^-tl 7^s# ^^s>7l ^'S* 7>^H _ ^ _ ,^ 

^71 A] ^f'^fil Sl(vacant) ^1?]: ^^oj ^7l ^ ^7l ^=8 '^^<^ S]^ 

^^01 ^*ll^l£4 ^71 m ^i^-i: ^71 ^^s:\ ^^<^ 7]mo^. 4-g- '^^ #4f-»J:^7l i 

-l^^-ir ^^^^ 'S'^'tl ^^1. 
49^'^ 4 

Xlol^i. ^71 ?V^»4 ^^-Sr f-tlofl «»l-S-^fe ^4^31 ^^1^4 oVEflx+Sl >i^l^-ir 2.^- 

^T^^ 5 

g.'^ olf'^:a -413: ^ '^3LS\ '^«=^^-§- 't'^^tl ^^H Xi'H'^i. 

^71 ^-a -tis: ?5 -j-ii -asifil -f-a ^i«: ?>«im- « ^2 ^1^1+; 

^71 ^lar-i: ^71 ^ ;«il2 t>Bfl4'^ 44 ^^5l«1. 44 ^ tfl^-fir 7>x|fe c^m^ 

>8-7i ^ ^12 ^^im ^Ei^^Ai .^^la-ofl ■t^^ T^ia-: 
^71 «^ia-. 'I'-a 'r^* >a«i*>7i ;^oi 

^7l ;«11<H ^7] ^>?lli-l-# tM^ ^M^7}^7] "rTarolI Sl«il -f-a f-'il^ «l-8-5lfe 

on ta4s>fe ^3fl^ cll^sl ^i^q- ^Eii-^AioH^ ^7l ^i^-i- >lH«>al, ^4^^ ^71 °> 

^q. rtEii-^JHi- ^isn -8-71 -a^^ ^«ii4s-¥-Ei ^-a '^^^s.^ >8-7i m^}^, •s^-a f-4f- 
^ ^7i <a-B(m- iBii-^^H* *«fi ^71 ?>^4s.-f-Bi ^-a ^4^si ❖-a -as:* -i^^^^s 

^t'-* 6. 

^]5*M 9X^^. '8-71 ;^2 ^tim-fe "S^^-a 
^t''^ 7 

;<I15^^ Xl-H^i ^71 ^iS^RFifl^l ''1lse^iboH,>87l ;^ol -a±s.^^si ^]ol -tisiofl sl«a.>* 
7l '?>^M-# f^-flAl «1-M-sl <?1:^M- ^El#^^i<^ ^^Aj^is^ ^4*l-fe 

^ ;<1H -as:^ ifll. 27llsl ^-i- oi^ i^fl^lsl tfl^ «H# ^/s.S.^]n. -8-71 RF it 
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